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3.

Intrcduction

As a result of the chemical processing of radiocactive materials,
liquid wastes ensue wnich are also radioactive. These wastes must be
processed in order to reduce tne volume sufficiently for adequate
storage. This is achieved by evaporating tne water from the waste
and discaarging tae water to tne service waste system. The con-
centrated radioactive waste is sent to storage for an indefinite
Eeriod.

This report deals with tne specifications for the major items
of equipment in the waste system and the calculations for the evap=
crator and condensers. Calculations for itehs of equipment such as
the column, tanks, etc., do not appear in tnis report because they
Wwere extended by the Knoll.Atomic Power Laboratory at Schenectady,

No Yo TIne Knoll Laporatory successfully processes a liquid waste

comparabls in content and volume to that of the Idaho CPP. Their

esign of the waste system was based on flows contained

(&)
&)
(1]
i

in secret documents CRNL 50-6-121, 5C-8-1L6, and 50-10-167. Blaw=
tandards were uced in %ane calculaticns of the evaporator
énd ocndsnsers.  Lowever, Foster Wheeler Company changed tne cale-

culatel resulis %o comply with tne Foster Wheeler Tube Standardse.

|
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Preliminary Specificaticn cf Waste Evaporator

1.0 Purpose

The purpose cf the waste evarorator is to concentrate the
radiocnemical waste from the cnemical Separations Process by evap-
orating water from the waste. The condensate water will be monitor-
ed for radiocactivity and either discnarged to the service waste system
‘or re-evaporated until tne radicactivity is low enocugh to permit dis-
charge to the service waste system. The 1imit of radiocactivity per-
mitted in this water nas not yet been establishéd but will be low

(in the order of 10 g counts per minute per milliliter). The con-

centrate from the evaporator will be stored indefinitely in an
underground stainless steel tank.
2.0 Duty

The waste evaporator will receive an estimated 20,000 gallons
of radicchemical waste per week from the two 5,000 gallon radio-
chemical waste collecticn tanks, WG~101l and WE-100, in the CPP
Building plus an occasional undetermined quantity of floor drain
#aste from collscticn taﬁks NG-1CO and WH-10l in the CPP Building.
The radicchemical waste will be a dilute aqueocus solution contain-
ing small guantities of Al(NO3)3, NaNOB, NaBPOh’ sodium citrate
and other salts. It is estimated that the maximum total solids
zcontent <f radiochemical waste will be 2.0%. The viscosity,
specific gravity, specific heat, and cther characteristics affect=
ing avéporaticn snall te considered those of water. The fission

products, waich cause tne radioactivity, will be present in too low
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cnemical concentraticns to affect evaporation chemically. The
amount of radiocactivity in the raw radiochemical waste is esti-
mated to average 106 B counts per minute per milliliter.

The waste evaporator shall evaporate 300 gallons of water

per hour continuously from the waste fed to it. The evaporator

shall be capable of operating at atmospheric pressure or at 100
—
millimeters Hg aosolute pressure. A decontamination factor of

lOS is expected, so that the radiocactivity in the evaporated

water should be in the order of 10 B counts per minute per

milliliter. The waste shall be concentrated by a factor of 30
%o 1 or to a specific gravity of 1.3, the 1.3 specific gravity
to be the determining factor. No concentrate shall be discharged

._BELil_ihe—speciﬁic_gzgzizz_zeaches ligl_fgge combined volume of

the reboiler (WL=-300) and flash column (WL-113) shall be great

enough o accommodate the accumulated concentrate from a minimum

of five days continuous operation. The charac%eristics of the
recirculating thermosyphon reboiler (WL-300) shall be such as to
permit the continuous accumulation and recirculation of concentrate
at the rate of 10 gallons per hour for a minimum of five days.

Ccld water (55° €) shall be admitted to the top bubble=cap

tray of the separator column (WL-112) at a maximum rate of 30

zns rer heur feor tae purpcce of reflux. This reflux must be
svaporated, sc¢ that thne tctal vapor load will be 300 gallons (2500

1bs.; per hour plus 3C gallons (250 1bs.) per hour or a total of

227 gallons (2750 lbe.) per hour. The feed rate will be about 310

“SENONT=UotgNGY
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gallons (2580 1lbs.) per nour.

3.0 Equipment

The engineering flowsheets (Dwgs. 5L2-21-P359 and
542-21-P360) show the schnematic arrangement of the waste evap=-
crator eguipment as wel; as the size of each vessel and the
nozzles required. The léyout sketches show the proposed actual
arrangement of the equipment in the cell and cold tank room of
the Waste Evaporator and 0ff-Gas Building.

3.1 Waste Evaporator Surge Tanks (WL-101 & 102)

Drawing 542-12-V500 shows the details of the two 17,600
gallen underground, stainless steel surge tanks WL-101 & 102, which
ill receive all waste fea to the evaporator. ORNL drawing D-6233
cshows the details of a float-type liquid level indicator and a
sampler used for underground waste tanks at Qak Ridge. Sketch
5L2-SKCR V=116 shows an arrangement for boosting the sampler jet
suction 1lift to permit the jet to lift over 25 feet. ORNL Drawing
CL-7CéD=-150 shcws the details cf the sampler jet used at Oak:Bidge.
This jst will work on steam or air as tne driving fluid. Schutte
& Kecerting Co. Drawing Gl7467J shows the dimensions of S & K Fig.
233 s*eam jet syphons. Schutte & Koerting Co. has recommended

their size 3/L" Fig. 233 jet to be submerged in tanks WL-101 & 102

1

for *ransferring 1C gallons of waste per minute to feed tank WL-109

evaporator cell. Drawings or detailed specificaticns on the

gl
f
o+
o
4]

lilguid isvel recorder=alarm for wL-101 & 102 wiil be prepared later

at (iile Dezails ¢f tne diverzicn toxes on the lines from WG-101

NN
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% WH=-1C0 to WL=-101 & 102 will be prepared later at ORNL.

3.2 Waste Evaporator Feed Tank (WL-109)

An equipment specification sheet (vessel sketch) and
& photostat ci a sketch of WL-109.have been prepared. This small
tank (300 gallons capacity) is to serve as a gravity feed tank
for the evaporator. A liquid level recorder-controller shall
actuate tne submerged jets in tanks WL-10l & 102 to fill wWL-109
each time it nearly empties. An overflow line from WL-109 to
WL-102 shall be provided, but the level controller shall shut
off the feed jet each time WL-109 fills in onder to minimize
dilution of the waste by the steam supplied to the jet. A temp-
erature recorder shall be provided for this feed tank.

3.3 Waste Evaporator Flash Tank (WL-113)

An equipment specification sheet (vessel sketch) and
a photostat of BlaweKnox Drawing 2828-113-1 of tne Knoll evap-
orator flasa tank; from wnich WL-113 is modeled, have been pre=

rared. The main purpose of the flasn tank is to provide capacity

)

cr concentrate tuild-up in order to allow tne evaporator to run
for av leas® five days without shutting down tc drain out con&
centrate. This means that the feed inlet from WL-109 and the
vapor inlet from the thermosyphon reboiler (WL-3CC) must be at
least five feed above the lower tank line of WL-11l3 to provide

2200 gallcns ruild-up capacity.

A Zzvel reccrder=controller szall be nrovided to regu-

late tae fesd rate Trom WL-10v to WL-113. This device shall maine-

“ain & minimum liquzd level in WL-113, wnican is sufficient to keep

SRNOMURBIONY-
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the reboiler tubes completely submerged. Because most of the
volume of WL-113 will be occupied by liquid while the évaporator
is operating, most of the internal opaffeling of the Knoll flash
tank can be eliminated. Some internal spray nozzles to aid in
decontaminating the vessel and a raw steam sparger to preheat the
liquid ;hall be provided. A density recorder-alarm shall be pro-
vided to warn of the build up of ccncentrate. The temperaturq in
both the vapor and liquid portions of WL-113 shall be recorded.
A sampler shall pe provided also.
The control system shown on the evaporator flowsheet
(Drawing 5L2-21-P359) proposes the following:
1. Manuai setting of a steam pressure indicator-controller
to regulate steam flow to the reboiler (WL-300)
2. Liquid level in flash tank (WL-113) to control feed
rate and submeigence of reboiler tubes
3. Feed rate tc be determined by an integrating flow
rate indicator on WL-109 or by the build-up of
condensate in the condensate receivers (WL-106 & 107).
An alternate ccntrol system would be the followings
1. Feed rate to WL-113 to control steam flow to the re-
boiler
2. Liquid level in WL-113 to reset the steam rate to
protect repboiler tube submergence.
This system ninges on the availability of a satisfactery

feed flow rate indicator-controller. Such a device must be so cone
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structed as to avoid mechanical connection between the actuating
device in the feed stream and tne outside., racking glands of
mechanisms exposed to radicactive fluids are scurces of serious
difficulties and their use must be avoided. An electro-magnetic
type flowmeter, which uses the flowing liquid as the actuating
medium, is in the develcpment stage at QRNL and shows promise for
adaptation to this waste evaporator. Foster wWheeler should in-
vestigate the availability cf commercial flow indicator-controllers
having the characteristics desired for this installatione.

3.4 Waste Evaporator Reboiler (WL=-3CO0)

An equipment specification sheet (vessei sketch) and a
vhotostat of a sketch of WL=3CO have been prepared. The reboiler
has been = zed according to CRNL calculations based on the required
duty. Foster Wheeler should check this sizing and should calculate
the recirculation rate for atmospﬁeric and vacuum evaporation to
determine if %tne proposed arrangement far the vertical themosyphon
iz satisfactory. The difficulty of steam condensate removal when
evaporating at 90 mm. Hg absclute pressure and maintaining a‘mean
tamperature differential of 60° F should be investigated by Foster
Wheeler. This difficulty might be overcome by controlling the flow
of condensate instead of controlling the steam flow tc ‘the reboiler.

3.5 Waste Evaporatcr Separator Column (WL-112)

An equipmen® szpscification sheet (vessel sketcn), a photo-

stat of Zlaw-ancx Drawing 2828-112-1 of the Knoll evaporator separator

column, frem wnich WL-11lZ is modelsd; and a photostet of an CRNL sketch
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of WL-1l2 have been prepared. On the ORNL sketch the number of

10.

manholes and nczzles on WL-112 has been reduced from that shown

on the Knoll separatcr column. Internal manways shall Ee provided
in the top two bubble cap trays of WL-112., Internal baffles have
been added to the lower section of WL-112 to aid the removal of
entrainment. Steam and air shall be supplied to a sparger in the
bottom of WL-112 for use during decontamination of the vessel.

Cold water passing through a rotameter and a control valve shall

be introduced into the top bubble cap tray to serve as reflux.

A pump or a steam jet syphon shall drain the column at the bottom,
discharging the liquid into the flasn tank (WL-113) above the liquid
level in WL-il3. The suction line and jet will have to be jacketed
for water cooling if a jet is used. A jet is preferatle to a pump
because of tne maintenance consideration. Temperature and pressure
measurements shall be taken at several points in the column as in-
dicated on the flowsheet (Drawing 542-21-P359) and a differential
pressure indicatcr shall show the pressure drop across the column.

3.6 Waste Evaporator Condenser (WL=-301)

An equipment specificaticn sheet (vessel sketch) and a
paotostat of an ORNL sketch of WL-301 have been prepared. This con-
denser has been sized according to ORNL calculations based on the
required duty. Foster Wheeler saculd checi this sizing and should
ta_iulate the baffling requirement on tne snell side to determine

rropcsed arrangement is satisfactory for beth vacuum and
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3.7 Waste Evapcrator Receiving Tanks (WL=106 & 107)

An equipment specification sheet (vessel sketch) and
a pnotostat of Blaw-Knox Drawing 2828-A518-1 of the Knoll evap-
orator receiving tanks, from which WL~106 & 107 are modeled, have
been prepared. In operation one tank at a time will ¢ollect con=
densate, the seleéticn of the tank being made by means of valves
accessible to operators. Each tank shall have a sampler, level
recorder-alarm, temperature recorder, and pressure indicator. Each
tank shall.be capable of venting to the tank room atmcsphere for
relieving the vacuum before emptying, venting to the steam Jjet
exhauster for vacuum operation, or venting to the off-gas system
for atmospheric operation. The condensate shall be drained from
the tanks after a sample has been analyzed to determine the radio-
activity. A pump (WL-206) shall discharge the condensate either
to a service waste drain or to WL-102 for re-evaporation according
to the radiocactivity.

3.8 Waste Evaporator Steam Jet Exhauster

The steam jet exhauster for producing the vacuum for the
waste evap;rator shall be a type wnich produces no flash-back under
shut-off conditions. An Elliot or an Ingersoll-Rand is preferred.
The capacity shall be determined by Fosier Wheeler. A means of reg=-
u1lating the vacuum in the evaporator snhall be establisned by Foster

Wheelsr also.

3«5 Waste Evapcrator Ejector Exhaust Condenser (WL-302)

An equipment specification sheet (vessel sketch) and a
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pnotostat of Patterson-Kelley Drawing C-1748-3 of the Knoll evap-
crator ejector exhaust condenser, which is identical with WL-302,
have been prepared. OCn the Knoll evaporator this condenser con-
denses L62 pounds of steam per hour and subcools the condensate
128° F, and this has been taken as the duty for WL-302.

3010 Waste Evaporator Separator (WL-108)

An equipment specification sheet (vessel sketch) and a
pnotostat cf Blaw-Knox Drawing 2826-A529-1 of the Knoll evaporator
which is similar to WL-108, separator have been prepared., This
vessel shall be provided with a sampler, a level indicator-controller,
and a conductivity recorder alarm. The separator shall vent to the
off-gas header. The purpose of the separator is to separate none-
condensibles from the condensate as well as to serve as a small
monitoring tank to detect any radicactivity that might be entrained.
The separator snall drain to the service waste system or to the con=
densate receivers (WL-106 & 107).

Calculaticns

(a) Evaporator Calculation

1. Design Capacity = 300 gallons per hour

= 2500 1lbs. per hour

Assume 10 reflux = 30 gallons per hour

= 25C lbs. per hour

Total vapor load 330 gallons per hour

= 2750 lbs. per hour

OOt Y



OFNONIOGL 13.

Volume Reducticn to be 30 to 1
Evaporator to be capable of operating at atmospheric

pressure or at 100 mm. Hg absolute pressure (26" Hg)

2.‘Sensible Heat Requirement - assume feed temp. = 55° F
- assume cell temp. = 80° F

A. Atmospheric Pressure:
(1) Sensible neat to preheat feed:

q = 2750 (212-55) = 432,000 BTU/hr.

(2) Sensible heat to balance radiation loss:

(h, + h.)AAt; h_ +h_ = 1.25 (Nicholson's
r c r [o3

q
Evap. Report)

1.25 x 1000 x (212-80) = 165,000 BTU/hr.

(3) Total Sensible Heat = 597,000 BTU/hr.

B. Vacuum (100 mm Hg absolute pressure = 26" Hg vac.)
Actual press. in pot or collandria = 270 m Hg abs.,
which corresponds to a B.P. = 165° F.

(1) Sensible neat to preheat feed:

qQ = 2750 (165-55) = 303,0C0 BTU/hr.

(2) Sensible heat to balance radiation loss:

q = 1.25 x 1000 x (165-80) = 106,000 BTU/hr.

(3) Tctal Sensible aeat = 409,00C BTU/ar.

3. Latent Heat Requirement

4. Atmosyheric Pressure

]

3 = 275C x 970 = 2,665,000 BTU/hr.

.

8. Vacuum (100 mm Hg abs. press.)

3 = 2730 x 1022 = 2,015,0L0 3TU/hr.

(39
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4. Total Heat Requirement

A. Atmospheric pressure; q = 3,262,000 BTU/hr.

3. Vacuum (100 mm Hg abs. press.); q = 3,224,000

sTU/hr.

5. Heating Area Requirement - Collandria or vertical

Thermosyphon Reboiler
HOTE: TC PREVENT SALTING OF TUBES, IT IS IMPORTANT
TO LIMIT AT ON BOILING TRANSFER TO 60° F:

FROM BLAW-KNOX DATA: h = 235

3 hi‘s = 1000
t o) Feed
g ‘ U = 2352000 = 150
m 1235
A. Aimospheric Pressure
g = UAAT; A= _3_ - 33262,000 - 28 2
T ~ 7907 % 60 _2_7..1‘:'3_

Assume 3/L" 0.D. tubes 8' long;

287 )
§ X 0.1963 ft.-/ft. = 193 tubes

FRQM BLAW-KNOX TUBE LAYOUT STANDARDS A lé"@ EXCHANGER
HAS 216 TUBES 3/L" 0.D. cn 15/16" A PITCE AS THE NEAR-
EST FCR THIS REQUIREMENT.

cackchecking to see if U required for tais exchanger
maeve tae U = 150 assumed as the basis for the calc.:

A= 212 x C.1563 = 30 £t.2

VDA T
U = ;~;chduv 140
= ﬂ%?f??__ =

Iolz execnanger snould be satisfactory if tne surface

required for sensitle heat is adequate.

~ SRR
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. Surface for Sensible Eeat: q = 597,000 BTU/hr.

250%:I - 250°
55%3) | 212°  pymp - AT1 AT, 1o o

| T = = 96 "
ATl - l.éh _&L

AT2

Pie] ~qQ
ATl = 175 ATZ = 18

FRQM BLAW-KNOX DATA: h, = 80 (for mass velocity
2500#/hr. x 10 to
recirculation)

hfs = 1000

U= o =

Surface for Sens. Ht. = A= 2202990 _ g3 8 4,2
urface for Sens STx98. 3

Surface Available =Exchanger Area - Area calculated

for U= 190:

2 - 287 ft02= 53 fttz

= 340 ft.

This exchanger does not provide adequate surface for
Sensible Heat transfer. If the Sensible Heat for
feed preheating and balancing radiation loss can be
supplied by raw steam sparging in the separator column,
this exchanger will be satisfactory.
Be Vacuum (1CO mm Hg abs. press.)
Vacuum in collandria should be about 270 mm Hg abs.
press. (frcm calc. by He A. Ohlgren). This corres=
conds to B. P. = 165° F.
U = 1%0

60° 7,

>
i
1]

q = 3,224,C00 BTU/nr.

Sl omngy
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3,224,000
= 190 x 60

2

Req'd. Area = A = 283 ft.

The 16"¢ snell containing 216 - 3/L" 0.D. tubes
offers 340 £t.2 and is therefore adequate for boil-
ing under vacuum.

Surface for Sensible Heat: q = 409,000 BTU/hr.

«=222° jEffﬁi
IMTD 110 = 110

= = _ o
=2y | 165¢ 1o 23 “Toong < 12 _E-
AT1=1T0°F. AT, =60°F. U= T4 (from Blaw-Knox)
Surface Area req'd. = 7§2&9%8; 52,5 ft.~ ft.2

Surface available = 340 - 283 = 57 ft.z

This exchanger is barely adequate for Sensible Heat
transfer, but there is too small a margin for foul-
ing. If the sensible neat load is removed by pre-

heating the feed by a raw steam sparger in the sep-
arator pot, this exchanger would be satisfactory.

6. Vapor Velocity

A. Atmospheric Pressure
specific volume of water vapor @ 212° F. =26.8 ft.j/lb.
2750 1b/hr. x 26.8 ft.3/1b.= 73,700 ft.3/hr.

1230 £t.>/min.

20.5 ft.3/sec.

B. Vacuum (approx. 270 mm Hg acs. at collandria or pot)

specific volume of water vapor @ 165° F. =69.3 ft.B/lb.
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. 2750 x 69.3 = 190,000 ft.5/hr.

3175 £4.° /min.

52.9 ft.j/sec.

7. Vapor Velocity through the 216 tube - 3/i4" 0.D. exchanger

A. Atmospheric Pressure

2 2
Internal area per tube = ;%EE ft." - 0.0021 ft.

Internal area for exchanger = 216 x .00186 = 0.402 ft.2
733 £t.°2
for 20%
349 tubes
Vapor Velocity thru exchanger = 20.5 ft. /sec.

u 02 £t.°

51.0 ft./sec.

Assume 30% vaporization per pass thru exchanger:

1

.3 x 51.0 = 15.3 ft./sec.

.3 x 20.5 = 6.15 ft.3/sec.

2750

Then liquid velocity would be == = 9150 1b./hr.

Assume specific gravity = 1.2:

9150
52x1.2

132 ft.B/hr.

2.2 ft.3/min.

0,0366 £t.2/sec.

Liquid velocity thru exchangers:

2.0366 £t.°/sec.
7.7 TE.E -

0.CS1 ft./sec.

DRMOMImUOEnGNIY
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95° F

This is viscous flow and the heat transfer coef-
ficient would be too low. Therefore, a higher ree~
circulation rate would have to occur because less
vaporization would occur. (Chlgren says the vapor
velocity of 15.3 ft./sec. would sweep the liquid
thru at a faster rate by means of bubbles formed
in the low part of the tubes.

Zahnstecher questioned the BLAW-KNOX values of

he = 235 and U = 190;

.'. assume U = 100:

A = 33262,000
O =

550 ft.°

still assume 3/L4" G.D. tubes 8' long;

220 = 350 tubes.
8%0.1963 ft.%/ft. 350 tubes

FROM BLAW-KNOX TUBE LAYOUT STANDARDS, A 200 ¢
EXCHANGER EAS 349 - 3/4" 0. D. TUBES ON 15/16% A

PITCH, WHICH IS THE EXCHANGER CHOSEN FOR WL-300.

(c) Waste Evaporater Condenser (WL=-301)

L

125° F.
Atl = 506 Fo
70-30 4o _—
IMTD = — 70 = = TR N
1m0 - 0 L E
for Vacuum
Evaporation
At2 = 70° F.
5° 7

DMLY



205° F.
F‘ Atl = llO° F-
95° F.
_ 150-110 4o
T, 10 T 5306 = 130° F.
110 for Atmo-
o spheric
55° F. At, = 150° F. Evaporation
205° F.

Duty: To condense 2500 #/hr. water vapor

2500 x 1025 = 2,565,000 BTU/hr. for Vaszuum Evap-

oration

2500 x 970 2,412,000 BTU/hr. for Atmospheric

Evaporation

Areas 61l tubes 3/L" 0.D. x 6! long, 16 BWG
614 x 6 x 0.1963 = T2 £t.°

Required U = A_%K

CC

- *%*%%%’Ef = 75.0 BTU/hr./ft.%/°F.

[AS]
e I\N
NNo

I

Cocoling Water nequirement:
Water Temp. Rise = 40° F. (95° F. - 55° F.)

2,565,000

128.5 gal./min.




(c) Ejector Exhaust Condenser
220° F.
<« Atl = 125° F.
95° F.
125-37 88
e 22 T 1.22= 72.4° F.
37 E—
—
559 T, l at, = 37° F.
92° F.

From Knoll Evaporator Flowsheet:

Duty: To condense 462 #/hr. steam and to subcool 128° P.
(Estimate 220° F. - 92° F.)

462 x 971 (= 449,000 BTU/hr.) +
462 x 128 (= 59,000 BTU/hr.)

508,000 BTU/hr.

Area: 55 tubes, 3/4" 0.D. x 8' long, 16 BWG
=55 x 8 x 0.1963 = 86.4 £y.2

3

ATA

508,000

72.4x86.%

81.4 BTU/hr./ft.%/°F.

Required U : U

Cooling Water Requirement:
Water Temp. Rise = 40° F. (95° F. - 55° F.)

508,000

= .= 25.k ./min.
T 12,700 #hr 5.4 gal./min

o
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ITZ NAE lacoe Soonorano= Joodopeer ITEY (00 emallaidll
DRAWLIG 0. SdV=9LA_
ITE: LOCATICH e ddste Tyamazercer 2140,
SFECIFICATICN 2% Tl s FURCHASE XG.
DATE & ZEVISION 1o=22=3s PURCHASE ORDER XO.
VENDOE,
FUNCTION —_Ss2 Dug. Siuc=21=-P35C
DUPLICATE ITEN KNOCS. ugne
1. TYPE Shell & Tube
2. SURFACE 701 £+,°
SHELL ___| TUBE
3. FLUID CIRCULATED Water Water
L. TOTAL FLUID ENTERING 6l 200 #/hr, 2200 g;p;,
VAPCR 2500 #/hr.
LIQUID €4200 #/ar. _
FLUID VAPORIZED CR CCND. 2500 #/hr.
(Cond)
NON-CONDENSABLE (Allow for Air
Leak)
5. LIQUID-DENSITY & VISCOGSITY 1.0
6. SPECIFIC HEAT-LIQUIDS 1,0 BTU/#/°F BTU/#/°F
LATENT HEAT-VAPORS BTU/# 1025  BTU/;
7. TEMPERATURE~IN 55°F. °F [ATM 205 oF
ouT 95°F. °F. |ATM 205 op
VAC 125
8. OPERATING PRESSURE _85 PSI 12,2 BST (ATM)
S,
9. VELOCITY FT./SEC. FT./SEC.
1C. PRESSUKE DROP, Up to 20 PSI |20 mm Heg Abs.
11. PRESSURE DESIGN 120 PSTI |25 PST or Full
Vac, PSI
TEST 18¢  PSI 38 PSI
12. TEMPERATURE DESIGN oF °r
13. HEAT EXCHANGED 2,582,000 BTU/HR(VAC.) L7.4L “F. MTD
TRANSFER RATE _ 75,0 BTU/hr/£+¢/°% SERVICE CLEAN
1,. MATERIALS OF CONSTRUCTION:
TUBES: NO._ 61k 0.D. 3/L" BWG_16  LENGTH .'Ug" PITCH 15/16Ma
SHELL: I.D._25" _ THICKNESS 3/gn
TUBE SHEETS, FLOATING THICKNESS
STATIONARY 2 THICKNESS_ Top 18
Bottom Qﬂl"
BAFFLES__ 10 TYPE__Segmental THICKNESS _ 3
GASKETS
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ITEM NAME Haste Fvaporatcr Reboiler

224

ITEM NO.__WL=300
DRAWING NO._FMV=-93A

ITEM LOCATICN aste Evaporator Bldg. Cell

SPECIZICATION BY E‘ N.B PURCHASE NO.

DATE & REVISION 12-21=5 PURCHASE CRDER NO.
VENDCR

FUNCTICN See Dwg, 542-21-P359

DUPLICATE ITEM NGS. None

Ny -

o iYFE 3ecirculaty _rz)g Thermosypnon
« SURFACE ! 8 £t,

FLUID CIRCULATED

7w
°

o TOTAL FLUID ENTERING

VAPOR

SEELL TUBE
_Steam Salt Solutiocn
3500 #/hr. Depends on Re-
3500 #/hr. circ. Rate to

be Calc. by NY

LIQUID

NON-CONDENSABLE

7. TEMPERATURE-IN

Y« VELCCITY

1C. PRESSURE DRCP

1l. PRESSURE DESIGN

12. TFMPERATURE DESICN

2600 #/hr.feed
250 #/hr.reflux
FLUID VAPQRIZED OR COND. 3500 #/hr. ‘2500 #/or.
(Cond.) (Vaporized)
5. LIQUID=-DENSITY & VISCOSITY 1.2% (At end
of
&. SPECIFIC HEAT-LIQUIDS BTU/#/°F BTU/#/°F
LATENT HEAT<VAPORS 930 BTU/# 21 BTU/#
270 oF Feed Temp. :
: L1 °p
OUT 270 op B.Ps - 205 ©F
8. OPERATTNG PRESSURE 30 PSIC (L2.2 ~ 12,2 PSIA (ATH) |
' PS PSI
FT/SEC. Depends on Re-
circ. Rate FT/
SEC
Negligible [SI S Max, PSI
150 PSI 25 PSI or Full
Yacg
TEST 225 PSI 38 PSI
350 oF 250 __°r
13. HEAT EXCHANGED_ 3,262,000  PRTG/HR___ &0 °F MTD
TRANSFER FATE __1UQ BT/ hr/f: < /%% SERVICE CLEAN
1. MATERTALS OF CONSTRUCTICN:  Tvne 347
TUBES 3 NO.__2Lo  0.D._3/4w :g 6 Iowom 8103n PITCH_15/16mA

P
SHELL: T.D.__ 20" THICKNESS 2

Su

TUBE SHEZTS. FLOATING THICKNESS
. STATICH 2 THICKNESS __1in
BAFFLES_ licme I’YPE THICKNESS

ASKETS

SRRSOty
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Drawing # 12709
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